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(54) BASE SHEET FOR LITHOGRAPHY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a base sheet for lithography disposed between a substrate and 
a resist layer so as to give a resist pattern having a rectangular cross-sectional shape without causing 
phenomena such as trailing and constriction in the lower part of the pattern even if short-wavelength 
light such as excimer laser light is used as a light source. 

SOLUTION: (A) A nitrogen-containing compound having at least two amino groups substituted by one 
or both of hydroxyalkyl and alkoxyalkyl groups, (B) an organic acid having a hydrocarbon group in which 
at least part of the hydrogen atoms have been substituted by fluorine atoms and (C) a light absorptive 
compound are combined to obtain the objective base sheet for lithography. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the W ord which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (A) The nitrogen-containing compound which has at least two amino groups permuted by the 
hydroxyalkyl radical, the alkoxyalkyl group, or its both, the organic acid in which a part of (B) hydrogen 
atom [ at least ] has the hydrocarbon group permuted by the fluorine atom, and substrate material for 
lithography characterized by containing (C) extinction nature compound. 

[Claim 2] (B) Substrate material for lithography according to claim 1 which is at least one sort of organic 
acids chosen from the aliphatic carboxylic acid in which a component has the hydrocarbon group by which a 
part of hydrogen atom [ at least ] was permuted by the fluorine atom or the sulfonic acid and the 
alkylbenzene carboxylic acid, or the sulfonic acid. 

[Claim 3] (A) Substrate material for lithography according to claim 1 or 2 whose component is a triazine 
compound. 

[Claim 4] Substrate material for lithography according to claim 3 whose triazine compound is a 
benzoguanamine derivative. 

[Claim 5] (C) Substrate material for lithography according to claim 1 to 4 whose component is at least one 
sort chosen from the benzophenone system compound, the bis-phenyl sulfone system compound, the bis- 
phenyl sulfoxide system compound, and the anthracene system compound. 

[Claim 6] (C) Substrate material for lithography according to claim 5 whose component is an anthracene 
system compound. 

[Claim 7] (B) Substrate material for lithography according to claim 1 to 6 whose content of the (C) 
component the content of a component is 0.1 - 10 weight section to the (A) component 100 weight section, 
and is 5 - 70 % of the weight based on the sum total weight of the (A) component, the (B) component, and 
the (C) component. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 4/20/2005 



CLAIMS 



JP,2000-221689,A [DETAILED DESCRIPTION] Page 1 of 6 




* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shews the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This inventions are the new substrate material for lithography, and preparing 
between a substrate and a resist layer in more detail, and a cross-section configuration is related with the 
substrate material for lithography which gives a rectangular resist pattern, without causing phenomena 
generated in the pattern lower part, such as skirt length and vena contracta, even if it uses excimer laser 
light, an electron ray, an X-ray, etc. as the light source. 
[0002] 

[Description of the Prior Art] In order to prevent it since the standing wave which originates in reflection 
from the substrate of exposure light causes trouble to formation of a detailed resist pattern when 
manufacturing a detailed semiconductor device using phot lithography, preparing an antireflection film 
between a resist layer and a substrate generally is performed. 

[0003] Moreover, with detailed-izing of a semiconductor integrated circuit, short wavelength-ization of 
exposure light progresses and excimer laser light, such as KrF and ArF, or an electron ray, an X-ray, etc. 
have come to be used. When using this excimer laser light as an exposure light, as an antireflection film The 
constituent which makes the main constituent the cross linking agent for carrying out heat bridge formation 
of the extinction nature matter for carrying out extinction of the resin for coat formation and the reflected 
light until now and them is examined variously. Until now for example The cross linking agent permuted by 
the hydroxyalkyl radical or the alkoxyalkyl group, The substrate material for lithography containing the 
color and the acrylic resin of a benzophenone system, a diphenylsulfone system, or a sulfoxide system is 
proposed (JP,8-871 15,A, JP,9-292715,A, JP,10-2281 13,A, etc.). 

[0004] Moreover, recently, the substituent which has extinction nature in the frame of the resin for coat 
formation is introduced. Giving extinction nature to the resin for coat formation is considered. As such a 
thing A kino RINIRU derivative radical with the ring substituent which uses a quinolinyl group, N and O, or 
S as a hetero atom, The antireflection coating constituent which consists of cross linking agents, such as a 
resin binder containing a phenan TORENIRU radical, an acridinyl radical, or an alkylene anthryl radical, 
and glycoluryl, (JP, 10-204328, A), The resin which was made to carry out the polymerization of the color 
which has the substituent which has an anthracene ring, a naphthalene ring, etc. in an epoxy resin, and was 
obtained, And the antireflection coating constituent which is mainly concerned with two components, such 
as an antireflection coating constituent (WO 97/No. 07145 official report) which uses cross linking agents, 
such as a melamine, a urea, benzoguanamine, and glycoluryl, as a principal component, is also proposed. 
[0005] However, according to such substrate material or the coating constituent, the effect of a standing 
wave is suppressed with the conventional pattern dimension. Although the cross-section configuration of a 
resist pattern can be improved, in using for the pattern configuration made detailed more Since improvement 
in much more precision is required, the actual condition is that the result which may fully be satisfied is not 
obtained, and produce phenomena, such as skirt length and vena contracta, in the pattern lower part, and a 
cross-section configuration is not acquired for a rectangular resist pattern to a substrate in the resist pattern 
formed actually. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation, and a cross-section 
configuration is made to a substrate for the purpose of offering the substrate material for lithography which 
gives a rectangular resist pattern, without causing phenomena generated in the pattern lower part, such as 
skirt length and vena contracta, even if it uses excimer laser light, an electron ray, an X-ray, etc. as the light 
source for more detailed processing. 
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[0007] 



[Means for Solving the Problem] this invention persons came to complete this invention for the substrate 
material for lithography containing a nitrogen-containing compound, a specific specific organic acid, and a 
specific extinction nature compound being effective in the case of more detailed pattern formation based on 
a header and this knowledge, as a result of repeating research variously about the substrate material for 
****** lithography between a substrate and a resist layer. 

[0008] That is, the organic acid in which this invention has the nitrogen-containing compound which has at 
least two amino groups permuted by (A) hydroxyalkyl radical, the alkoxyalkyl group, or its both, and the 
hydrocarbon group by which a part of (B) hydrogen atom [ at least ] was permuted by the fluorine atom, and 
the substrate material for lithography characterized by containing (C) extinction nature compound are 
offered. 
[0009] 

[Embodiment of the Invention] In the substrate material for lithography of this invention, the nitrogen- 
containing compound which has at least two amino groups permuted by the hydroxyalkyl radical, the 
alkoxyalkyl group, or its both as a (A) component is used. 

[0010] As such a nitrogen-containing compound, the hydrogen atom of the amino group can mention the 
melamine permuted by the methylol radical, the alkoxy methyl group, or its both, a urea, guanamine, 
acetoguanamine, benzoguanamine, glycoluryl, a succinyl amide, an ethylene urea, etc., for example. These 
nitrogen-containing compounds can be further obtained lower alcohol and by making a methanol, ethanol, 
n-propanol, isopropanol, n-butanol, isobutanol, etc. specifically react, and alkoxyl-izing to making a 
melamine, a urea, guanamine, acetoguanamine, benzoguanamine, glycoluryl, a succinyl amide, an ethylene 
urea, etc. react with formalin in ebullition underwater, and methylol-izing them, or this. 
[001 1] In this nitrogen-containing compound, the melamine derivative with which the hydrogen atom of the 
amino group was permuted by the methylol radical, the alkoxy methyl group, or its both, a benzoguanamine 
derivative or glycoluryl, the triazine compound with which it consists of such a melamine derivative or a 
benzoguanamine derivative especially, especially the triazine compound permuted by the methoxymethyl 
radical are desirable. This melamine derivative and a benzoguanamine derivative may exist as a dimer or a 
trimer. And as for these, what ****** per triazine ring, a methylol radical, or six alkoxy an average of three 
or more piece methyl groups is more desirable. 

[0012] As an example of such a melamine derivative or a benzoguanamine derivative MX-750 by which an 
average of 3.7 methoxymethyl radicals are permuted per triazine ring of a commercial item, and MW-30 (all 
are made in Sanwa Chemical) by which an average of 5.8 methoxymethyl radicals are permuted per triazine 
ring, Methoxymethyl-ized melamines, such as Cymel 300, 301, 303, 350, 370, 771, 325, 327, 703, and 712, 
Methoxymethyl-ized butoxy methylation melamines, such as Cymel 235, 236, 238, 212, 253, and 254, 
Butoxy methylation melamines, such as Cymel 506 and 508, a carboxyl group content methoxymethyl-ized 
iso butoxy methylation melamine like Cymel 1141, Methoxymethyl-ized ethoxy methylation 
benzoguanamine like Cymel 1 123, Methoxymethyl-ized butoxy methylation benzoguanamine like Cymel 
1 123-10, Butoxy methylation benzoguanamine like Cymel 1 128, carboxyl group content methoxymethyl- 
ized ethoxy methylation benzoguanamine (all are the Mitsui Cyanamid make) like Cymel 1 125-80, etc. are 
mentioned. Moreover, as an example of glycoluryl, butoxy methylation glycoluryl like Cymel 1 170, 
methylol-ized glycoluryl like Cymel 1 172, etc. are mentioned. 

[0013] Cymel 1 123 of a low benzoguanamine derivative of the permeability near [ which is the wavelength 
when making KrF excimer laser light into the light source in these ] 248nm, and 1 123- 10, 1 128, and 1 125- 
80 are desirable, and carboxyl group content methoxymethyl-ized ethoxy methylation benzoguanamine like 
especially Cymel 1 125-80 is suitable. In this invention, the nitrogen-containing compound of this (A) 
component may be used independently, and may be used combining two or more sorts. 
[0014] In this invention substrate material, the organic acid which has the hydrocarbon group by which a 
part of hydrogen atom [ at least ] was permuted by the fluorine atom as a (B) component is used. As such an 
organic acid, a part of hydrogen atom [ at least ] can mention aliphatic carboxylic acid, a sulfonic acid, an 
alkylbenzene carboxylic acid, or a sulfonic acid with the hydrocarbon group permuted by the fluorine atom. 
[0015] As the above-mentioned aliphatic carboxylic acid or a sulfonic acid, it is general formula R-X, for 
example. (I) 

The compound expressed with (the alkyl group of the carbon numbers 1-20 by which, as for R in a formula, 
a part of hydrogen atom [ at least ] was permuted by the fluorine atom, and X are a carboxyl group or a 
sulfonic group) can be mentioned. 

[0016] In the above-mentioned general formula (I), the thing or the thing of partial saturation of saturation is 
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sufficient as the alkyl group of the carbon numbers 1-20 by which a part of hydrogen atom [ at least ] shown 
by R was permuted by the fluorine atom, and they may be the shape of a straight chain, a letter of branching, 
and annular any. Moreover, these hydrocarbon groups may be permuted by one more piece or two sulfonic 
groups or more, a carboxyl group, a hydroxyl group, the amino group, the cyano group, etc. 
[0017] On the other hand, as an alkylbenzene carboxylic acid or a sulfonic acid, it is a general formula [** 
1], for example. 



The compound expressed with (at least one in Rl and R2 of a formula is the alkyl group of the carbon 
numbers 1-20 by which a part of hydrogen atom [ at least ] was permuted by the fluorine atom, the 
remainder is a hydrogen atom, and XI is a carboxyl group or a sulfonic group) can be mentioned. 
[0018] the above-mentioned general formula (II) — setting — the hydrogen atom of Rl and R2 — the thing or 
the thing of partial saturation of saturation is sufficient as the alkyl group of the carbon numbers 1-20 by 
which a part thru/or all were permuted by the fluorine atom in part at least — it may carry out and you may 
be the shape of a straight chain, a letter of branching, and annular any. Moreover, these alkyl groups may be 
permuted by one more piece or two sulfonic groups or more, a carboxyl group, a hydroxyl group, the amino 
group, the cyano group, etc. 

[0019] As an example of such an organic acid, trifluoro methansulfonic acid, pentafluoro ethane sulfonic 
acid, A heptafluoro propane sulfonic acid, a nonafluorobutane sulfonic acid, Trifluoroacetic acid, a 
pentafluoro propionic acid, heptafluoro butanoic acid, A nona fluoro valeric acid, 4-trifluoromethyl 
benzenesulfonic acid, 4-trifluoro ethylbenzene sulfonic acid, perfluoro dodecylbenzenesulfonic acid, 1 , 2- 
tetrafluoro ethane disulfonic acid, tetrafluoro isethionic acid, a difluoro sulfo acetic acid, a tetrafluoro 
taurine (H2N-CF2CF2-S03H), etc. are mentioned. In these, the point that the configuration improvement 
effect of the pattern lower part is large to a nonafluorobutane sulfonic acid is suitable. 
[0020] In this invention, the organic acid of this (B) component may be used independently, and may be 
used combining two or more sorts, although the loadings are based also on the class of acid to be used — the 
(A) component 100 weight section — receiving — usually — 0.1 - 10 weight section — it is preferably chosen 
in the range of 1 - 8 weight section. 

[0021] In this invention substrate material, an extinction nature compound is used as a (C) component. As 
this extinction nature compound, it has high absorbing power to the light in the sensitization property 
wavelength region of the sensitization component in the resist layer prepared on this invention substrate 
material, and there is especially no limit that what is necessary is just what can prevent the scattered 
reflection by the level difference on the standing wave produced by reflection from a substrate, or the front 
face of a substrate. As such a thing, a SARISHI rate system, a benzophenone system, a benzotriazol system, 
a cyanoacrylate system, an azo system, a polyene system, an anthraquinone system, a bis-phenyl sulfone 
system, a bis-phenyl sulfoxide system, an anthracene system compound, etc. can use all, for example. 
[0022] Solubility [ as opposed to the (A) component or a solvent as this (C) component ], control of an 
INTAMIKISHINGU layer, (A) From points, such as reaction promotion nature at the time of heat bridge 
formation of a component, to a benzophenone system A bis-phenyl sulfone system, a bis-phenyl sulfoxide 
system, an anthracene system compound, The benzophenones, i.e., the polyhydroxy benzophenones, which 
have at least two hydroxyl groups especially, At least one sort of polyhydroxy compounds chosen from the 
anthracene which has the bis-phenyl sulfones which have at least two hydroxyl groups, the bis-phenyl 
sulfoxides which have at least two hydroxyl groups, at least one hydroxyl group, or hydroxyl are desirable. 
Especially a desirable thing is an anthracene system compound in these. These may be used independently 
and may be used combining two or more sorts. 

[0023] As the benzophenones, i.e., polyhydroxy benzophenones, which have at least two above-mentioned 
hydroxyl groups For example, 2, 4-dihydroxy benzophenone, 2 and 3, 4-trihydroxy benzophenone, A 2, 2', 
4, and 4 f -tetra-hydroxy benzophenone, 2, 2', 5, a 6 f -tetra-hydroxy benzophenone, 2 and 2'-dihydroxy-4- 
methoxybenzophenone, 2, 6-dihydroxy-4-methoxybenzophenone, A 2, 2 , -dihydroxy-4, and 4-dimethoxy 
benzophenone and 4-dimethylamino-2' and 4'-dihydroxy benzophenone and 4-dimethylamino-3' and 4'- 
dihydroxy benzophenone etc. is mentioned. 

[0024] moreover, as the bis-phenyl sulfones which have at least two hydroxyl groups, and bis-phenyl 
sulfoxides Screw (hydroxyphenyl) sulfones and screw (hydroxyphenyl) sulfoxides Screw (polyhydroxy 
phenyl) sulfones and screw (polyhydroxy phenyl) sulfoxides are desirable. As such a thing For example, a 
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screw (4-hydroxyphenyl) sulfone, a screw (3, 5-dimethyl-4-hydroxyphenyl) sulfone, A screw (4- 
hydroxyphenyl) sulfoxide, a screw (3, 5-dimethyl-4-hydroxyphenyl) sulfoxide, A screw (2, 3-dihydroxy 
phenyl) sulfone, a screw (5-chloro-2, 3-dihydroxy phenyl) sulfone, A screw (2, 4-dihydroxy phenyl) 
sulfone, a screw (2, 4-dihydroxy-6-methylphenyl) sulfone, A screw (5-chloro-2, 4-dihydroxy phenyl) 
sulfone, a screw (2, 5-dihydroxy phenyl) sulfone, A screw (3, 4-dihydroxy phenyl) sulfone, a screw (3, 5- 
dihydroxy phenyl) sulfone, A screw (2, 3, 4-trihydroxy phenyl) sulfone, a screw (2, 3, 4-trihydroxy-6- 
methylphenyl) sulfone, A screw (5-chloro - 2, 3, 4-trihydroxy phenyl) sulfone, A screw (2, 4, 6-trihydroxy 
phenyl) sulfone, a screw (5-chloro - 2, 4, 6-trihydroxy phenyl) sulfone, A screw (2, 3-dihydroxy phenyl) 
sulfoxide, a screw (5-chloro-2, 3-dihydroxy phenyl) sulfoxide, A screw (2, 4-dihydroxy phenyl) sulfoxide, a 
screw (2, 4-dihydroxy-6-methylphenyl) sulfoxide, A screw (5-chloro-2, 4-dihydroxy phenyl) sulfoxide, A 
screw (2, 5-dihydroxy phenyl) sulfoxide, a screw (3, 4-dihydroxy phenyl) sulfoxide, A screw (3, 5- 
dihydroxy phenyl) sulfoxide, a screw (2, 3, 4-trihydroxy phenyl) sulfoxide, A screw (2, 3, 4-trihydroxy-6- 
methylphenyl) sulfoxide, A screw (5-chloro - 2, 3, 4-trihydroxy phenyl) sulfoxide, a screw (2, 4, 6- 
trihydroxy phenyl) sulfoxide, a screw (5-chloro - 2, 4, 6-trihydroxy phenyl) sulfoxide, etc. are mentioned. 
[0025] Furthermore, as anthracene which has at least one hydroxyl group or a hydroxyalkyl radical, it has an 
anthracene ring and what has the substituent which can carry out heat bridge formation with the 
aforementioned (A) component is used. As such a thing, it is a general formula [** 2], for example. 



The compound expressed with (the integer of 0-8 and 1 of the integer of 1-10 and m is [ n ] the integers of 0- 
6 among a formula, however 1 and n are not set to 0 to coincidence) can be mentioned. As a compound 
expressed with the above-mentioned general formula (II) Specifically A 1 -hydroxy anthracene, a 9-hydroxy 
anthracene, 1, 2-dihydroxy anthracene, 1, 5-dihydroxy anthracene, 9, 10-dihydroxy anthracene, 1 and 2, 3- 
trihydroxy anthracene, 1, 2, 3, a 4-tetra-hydroxy anthracene, 1, 2, 3, 4 and 5, 6-hexa hydroxy anthracene, 1, 
2, 3, 4, 5, 6, 7, 8-OKUTA hydroxy anthracene, 1-hydroxymethyl anthracene, 9-hydroxymethyl anthracene, 
9-hydroxyethyl anthracene, a 9-hydroxy hexyl anthracene, a 9-hydroxy octyl anthracene, 9, 10-dihydroxy 
methyl anthracene, etc. can be mentioned. Also in these, since heat cross-linking is high and extinction 
nature fulfills the conditions of being hard to generate INTAMIKISHINGU and is high in addition, 
anthracene, especially 9-hydroxymethyl anthracene are desirable. 

[0026] In this invention substrate material, the extinction nature compound of this (C) component may be 
used independently, and may be used combining two or more sorts, the content — the sum total weight of the 
aforementioned (A) component from Men, such as the acid-resisting effectiveness and spreading engine 
performance, the (B) component, and the (C) component - being based - 5 - 70% of the weight of the range 
— it is preferably chosen in 10 - 60% of the weight of the range. 

[0027] In this invention substrate material, improvement in spreading nature and the surfactant for striae 
SHON prevention can be added by request, as such a surfactant - Sir - chlorofluocarbon SC-103, SR-100 
(Asahi Glass Co., Ltd. make), EF-351 (northeast fertilizer company make), and Fluorad Fc- fluorochemical 
surfactants, such as 43 1, Fluorad Fc-135, Fluorad Fc-98, Fluorad Fc-430, and Fluorad Fc-176 (Sumitomo 3 
M company make), are mentioned, and the addition is good to choose in less than 2000 ppm to the solid 
content of substrate material. 

[0028] As for the substrate material for lithography of this invention, it is desirable to dissolve in a suitable 
solvent and to use the various addition components used by the above-mentioned (A) component, the (B) 
component, the (C) component, and request in the form of a solution. As a solvent used, for example Under 
the present circumstances, an acetone, a methyl ethyl ketone, Cyclopentanone, a cyclohexanone, methyl 
isoamyl ketone, 2-heptanone, Ketones, such as a 1, 1, and 1-trimethyl acetone, ethylene glycol, Ethylene 
glycol mono-acetate, diethylene-glycol, or diethylene-glycol mono-acetate, Propylene glycol and propylene 
glycol mono-acetate or these monomethyl ether, Polyhydric alcohol, such as the monoethyl ether, the 
monopropyl ether, the monobutyl ether, or the monophenyl ether, and the derivative of those, Ester, such as 
cyclic ether like dioxane, and ethyl lactate, methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, 
pyruvic-acid ethyl, 3-methoxy methyl propionate, 3-ethoxy ethyl propionate, can be mentioned. These may 
be used independently, and may mix and use two or more sorts. Although there is especially no limit about 
the amount of these organic solvents used, it is desirable to use so that the sum density of the 
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aforementioned (A) component, the (B) component, and the (C) component may become about 5 - 20% of 
the weight. 

[0029] The substrate material for lithography of this invention does not ask a negative mold and a positive 
type, but if negatives can be developed using an alkali water solution, it can use any resists. The positive 
resist which contains a naphthoquinonediazide compound and novolak resin as an example of such a resist, 
The positive resist containing the compound which generates an acid by exposure, the compound with 
which it decomposes an acid and the solubility over an alkali water solution increases, and alkali fusibility 
resin, Although there are a positive resist containing the alkali fusibility resin which has the radical on which 
the compound and acid which generate an acid by exposure decompose into, and the solubility over an alkali 
water solution increases, negative resist containing the compound which generates an acid by exposure, a 
cross linking agent, and alkali fusibility resin, etc. It is not necessarily limited to these. 
[0030] First, if one example of the suitable operation of the substrate material for lithography of this 
invention is explained, after carrying out rotation spreading of the substrate material solution which 
dissolved in the organic solvent which described the substrate material of this invention above, and was 
prepared with a spinner etc., it will heat-treat at the temperature of 100-300 degrees C, and the substrate 
material layer of 0.05-0.5-micrometer thickness will be formed for example, on a substrate. The substrate 
material of this invention causes crosslinking reaction at this temperature, and it becomes insoluble to an 
alkali solution. Thus, after forming a substrate material layer, on this, rotation spreading of the resist layer is 
carried out with a spinner etc., it dries and a resist layer is prepared. Subsequently, this is irradiated for 
example, with a contraction projection aligner etc. through the mask pattern of a request of radiations, such 
as KrF or ArF excimer laser light. Next, if it heat-treats and the development of this is carried out using a 
developer, for example, an alkaline water solution like a 1 - 10-% of the weight tetramethylammonium 
hydroxide water solution, it is a positive type and an exposure part is a negative mold, dissolution removal 
of the unexposed part will be carried out alternatively, and a resist pattern faithful to a mask pattern will be 
formed. 
[0031] 

[Effect of the Invention] A cross-section configuration can give a rectangular resist pattern to a substrate by 
preparing the substrate material for lithography of this invention between a substrate and a resist layer, 
without causing phenomena generated in the pattern lower part, such as skirt length and vena contracta, even 
if it uses excimer laser light, an electron ray, an X-ray, etc. as the light source for the further micro 
processing. 
[0032] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited 
at all by these examples. 

[0033] Example 1 Cymel 1 125-80 (Mitsui Cyanamid make) lOOg, 3.5g [ of nonafluorobutane sulfonic 
acids ], and screw (4-hydroxyphenyl) sulfone lOOg was dissolved in propylene-glycol-monomethyl-ether 
2500g, and the substrate material solution was prepared. Spinner spreading of the above-mentioned 
substrate material solution was carried out on the silicon wafer, desiccation processing was performed for 90 
seconds at 90 degrees C, subsequently it heated for 5 minutes at 180 degrees C, and the substrate material 
layer with a thickness of 1000A was formed. Next, the film which consists of a chemistry magnification 
mold positive type photoresist "TDUR-DP604" chemistry magnification mold positive type photoresist 
"TDUR-P034" or a chemistry magnification mold negative-mold photoresist "TDUR-N908" (all are the 
TOKYO OHKA KOGYO CO., LTD. make) was formed on the above-mentioned substrate material layer at 
the respectively separate substrate. After exposing to each substrate using contraction projection aligner 
NIKON NSR-2005EX8A (NIKON CORP. make) through a mask pattern, the photoresist pattern was 
obtained by performing heat-treatment for 90 seconds at 130 degrees C on a hot plate, carrying out a 
development in a tetramethylammonium hydroxide water solution 2.38% of the weight subsequently, and 
washing with pure water. When each obtained resist pattern was observed by SEM (scanning electron 
microscope), each cross section of all the pattern lower parts was perpendicular. 

[0034] In example 2 example 1 , the photoresist pattern was obtained by the same approach except having 
used the nona fluoro valeric acid instead of the nonafluorobutane sulfonic acid in a substrate material 
solution, and having used a chemistry magnification mold positive type photoresist "TDUR-DP604" or 
"TDUR-P034." When each obtained pattern was observed by SEM (scanning electron microscope), each 
cross section of the pattern lower part was perpendicular. 

[0035] In example 3 example 1, the photoresist pattern was obtained by the same approach except having 
used trifluoroacetic acid instead of the nonafluorobutane sulfonic acid in a substrate material solution, and 
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having used the chemistry magnification mold positive type photoresist "TDUR-DP604." When the 
obtained pattern was observed by SEM (scanning electron microscope), the cross section of the pattern 
lower part was perpendicular. 

[0036] In example 4 example 1, the photoresist pattern was obtained by the same approach except having 
used trifluoro methansulfonic acid instead of the nonafluorobutane sulfonic acid in a substrate material 
solution, and having used the chemistry magnification mold positive type photoresist "TDUR-DP604." 
When the obtained pattern was observed by SEM (scanning electron microscope), the cross section of the 
pattern lower part was perpendicular. 

[0037] The photoresist pattern was obtained by processing example 5 Cymel 1 125-80 (Mitsui Cyanamid 
make) 50g, 3.5g [ of nonafluorobutane sulfonic acids ], and 9-hydroxymethyl anthracene 50g by the same 
approach as an example 1 using the substrate material solution which dissolved in propylene-glycol- 
monomethyl-ether 2000g. When each obtained pattern was observed by SEM (scanning electron 
microscope), each cross section of the pattern lower part was perpendicular. 

[0038] Example screw (4-hydroxyphenyl) sulfone of comparison 60g and Cymel 1 125-80 (Mitsui Cyanamid 
make) 60g were dissolved in propylene-glycol-monomethyl-ether 1200g, and the substrate material solution 
was prepared. The substrate material layer with a thickness of 1000 A was formed by carrying out spinner 
spreading on a silicon wafer, heating this substrate material solution for 90 seconds at 90 degrees C, and 
heating it for 90 seconds at 180 more degrees C. Next, the film which consists of a chemistry magnification 
mold positive type photoresist "TDUR-DP604" chemistry magnification mold positive type photoresist 
"TDUR-P034" or a chemistry magnification mold negative-mold photoresist f, TDUR-N908" (all are the 
TOKYO OHKA KOGYO CO., LTD. make) was formed on the above-mentioned substrate material layer at 
the respectively separate substrate. After exposing to each substrate using contraction projection aligner 
NIKON NSR-2005EX8A (NIKON CORP. make) through a mask pattern, the photoresist pattern was 
obtained by performing heat-treatment for 90 seconds at 1 30 degrees C on a hot plate, carrying out a 
development in a tetramethylammonium hydroxide water solution 2.38% of the weight subsequently, and 
washing with pure water. When each obtained resist pattern was observed by SEM (scanning electron 
microscope), about the pattern obtained from the positive type photoresist, skirt length was accepted in the 
resist pattern lower part, and the vena contracta was accepted in the resist pattern lower part about the 
pattern obtained from the negative-mold photoresist. 



[Translation done.] 
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?mmizft^-&mMm<mKi-z>m£ttz> riv* u^r 
mimm^^t^^mu : Jxb^ mMzxvmz 

[00303 *mw> v y^57 4 -mTim<?)iim& 
tmmiko i miz^k ^xwmtz t.^r. muxm®. 
±.iz. *&w<?>Tmmz±MLt:Wfflmit l zmMLxm 

SSL^TttlW^Rftx ty-t—Zb' iz J: 0 miEi&fcL*: 
1 0 0~3 0 0'Cc7)iaSnil^i!UlU, 0. 0 5 

-o. 5um<7)mme>Timtm*mtf(.-t&. z^mcc 
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mkvxvi;xvm*m j t&. K^x-ztuz. m 
mm>\-<m&%MW%&z <* o . K r FXfiA r FX 

*'ftLxmtt&. mz, tomimzn^K zti&mm 
0U« i~i os*%-f h^^/wry^-^Ab 

tux *mx®mmiKmz®mi&-2tLX . -?x 9 w 

[003 1] 

jKotzMz3c^^u-^~^ / m z m. xmzzzft 
mtLxm^xh. w-yTmzmi^&mm 

[00 3 2] 

\mmm\ mz. ^wnzmmmizx 9 $ t>izmmizwt 

[00 3 3] HtfeMl 

W/H12 5-80 (H#-"Mr^$>y KttSS) 1 

oog, yty^o^y^yss. 5g, t*x 
(4 - t Kn^fS^x— x/V-fcyi OOgSrTnt 
u^y r7-^y*^/ux-T-/P2 5 0 0 gtc&B? 

T®ttm®zxv>i—wifj u 9 o-cx9 o®m$m 
nmzn^K <xwei so^c-esfrfM&u «$ 1 o 

-ffc^SSfg^S^tf M/j/'Xh TTDUR-DP6 0 
4 J . ^mUgS^a^M^^'Xh TTDUR-P0 
3 4 j Xl*fl^ti«ga*#£! * hUy'Xh TTDUR- 

N908j (^-rtitymfibitjjmm) a^sis^ 

SR-2 00 5EX8A (^3>"ltg5) ^fflV^SitL 

tc<r>*>^ b7Wh±t 1 3 ox:t,zx 9 o#fgfla#& 

-vj*tvu*>>\t*mmizxim!imL. m*.izxm 
^hztx^hu^xh^-y^ntc. #feitJt-e 
ti?ti<DUi?xhs*?->* sem (^asm^m 

it) ti^Lfcfc^. £TWt*-:xTSS<o»rffl 
[00 341SWJ2 

mm#im*hl/iSX.h ("TDUR-DP604J Xfct 



TTDUR-P034J fefflk &Wt. ffl&<7>1f&X' 

-^stsem (^m^mim) iz£<ommLtikz 
•5. w-yT&<?>mffite^-mi>mwx'*>'>t:. 

[0035] m^m3 

x>v* >m<?>K mzhv 7/M-ogj38£fflv » s it^mm 

r TDUR — DP604j £JJ§V> 
*#4>*t*:^-yS:SEM (7gScSS-?gi«K«l) iciO 

[ o o 3 6 ] mmm4 

mmffliiz&^x. Twmm&<osi-7)v*v37'?v 

x/i^* ym<r>R *) iz h y 7;M-n;>< ? yx/i/* ^KSrffl 

V\ -fb^tiBM^'S^M^^'Xh r TDUR — DP6 
04j trffll^J^Wi. BI»0*ifeT*M^^WV 

[00 37] HSICT5 

t-f^H12 5-8 0 (H#"9--fT-?-5-y 5 
0g, yt7;Wn/^yxwyi3. 5g. 9-fc 
Ho^^^T>-h5-fe^5 0 gS-Tnb-W^yrj 
-;^y^f-;Px-7 t ;U2 0 0 0 sfc^ftfifLfeTtttfft 

**fflv^ sawi 1 1 mmn-rnkx-mm-h ztizx 

[0038] Jt«^I 

b'X (4 - t Ktt^f j^x— fU) X}V*ye OgRW 
^^H 125-80 (=#V(T-)~$>yV#M) 6 0 

g^rnei/y/D 3-/i^y^f ^x-f;n 200 
Sr. isVayj3.—>\±izz.xz>-t— m*Bl>. 9 O'CX 

9 O&m&D&U $M:18 0r-C9 O^Jtl^-rS^ 
fcfcJ: 9, J»§ 1 0 0 0A<9TflM*Jf £JE&£L*:. 

TTDUR-DP604J . -ft^lifiSjK^M* 

xh rTDUR-po 34 j xtett&m$m*tfm*h 
i/yxb rTDUR-N9 08j ( VY^kjjowefia: 

I^StI^B— 3 SR— 2005EX8A (^rjytt 

•ctT9o#granis«ia5:fi : v>. »:v^2. 3 8a»% 

5!^IL. M^tC-Cgfe^-rSCfcT^hl^^Xby^-V 

(mmm^mmm) iz£*)wmLtzbz*>. 
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[}fiE#giffl®£] HJM 
[«IE*rfiJSg£] 00 16 

[«IEl*|g] 

[0016] ±Ml-m& ( I ) fcfcwc. RT*$aa 

a. $^»tcnix«2ffiam±^^*vK». Hint* 
is/urn. tKKS. rsys, vTvg&i^j: oasis 

[3^ffliE2] 
[«IE**ii«gi£] 93MIS 

miEtimmBz,] oo is 

[*§IEl*l£] 

COO 1 8] ±IBHK^J (II) fcrfc^T. R'&tfR 2 
L3t8ltfy vmM=FTWMt$tit:gtm&. 1 -2 0O7VU 

[3M&*tiE3] 

[*fIE*N&JBS£] 0 0 22 
[«E;fr&] S3g 

[0 0 2 2] £0 (C) fifcfrfcLTii. (A)fifcJK>ig 
(A) «^O^m^Rie{Eit14^t*c7)^*^. O 

1 2ffl07kl^^^r-f-SO'y'7iy>-iia-r : 5r*>^^u 
b Ho^f^y>/7iyyl, 4-$r< t *> 2<io*K» 
bx 7 x ^ < 1 1> 2 flSco* 

i w>*$sxte t h o^f v- T)v*ivmz^& ryh 
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[ffliE*r*^B*] 0 02 5 
[*EE*Sfe] SSg 

[0025]$ ^<itl fflco*i£gXlib H 
>-h^-b^S5rtfe. WE (A) jft#fcfNiXfl|U3*a 
IS, MUX. H&sS 

[ft2] 

J(CHj)»OH]. 
(OH). 

n(±l~l OcD^L mliO~8C9^L 1 (i 
0~-6OiaBrC&9, fcfc'L 1 fcmfcttRBSteOJcari 

S. ±!2-jRsS (II) -C*b$*U>-ffc£*J$ji:LTIi, 
=RffcBW;:Ji, 1 - b Hn^v-T^h^-fe^. 9 - b Ho 
*i/TVY=7*.y. 1. 2 - i^'b Ho^f^TyH^b 

v. i, 5-yhKndfyryh5-ty. 9, 10 y 

tHn^ry>5-b>-, 1. 2. 3 -HUbHo^r>' 

ryh7-fey, 1, 2, 3, 4 - f(>7t Ho^rv 

h^-feX 1, 2. 3, 4, 5. 
7yh7ty, 1, 2, 3, 4, 5, 6. 7, 8 - *9 
^bHodrv-ryH^by-, 1 ■ t Hn#^f 
H9b>\ 9 - bHodr^^ry-h^b^ 9-b 
Hn3r>-:cf-/l/7*>'b 5by. 9 - h Ho^r 
rvh7*y % 9 - b HD^v-jf^l/r^H^bi^ 
9,10- S/bHodfso^WTyH^by&fc'^f 
S£i:#-C'#&. £*.4><7)+Tt> s ig^tt**S< s 

9 - b Hodf^^Pryh7by*<0S Ln, 
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